Benzimidazoles have been intensively used in the livestock sector, particularly in small 3 0 ruminants for over 40 years. This has been led to the widespread emergence of resistance in a 3 1 number of small ruminant parasite species, in particular Haemonchus contortus. In many 3 2 counties benzimidazole resistance in the small ruminants H. contortus has become severely 3 3 compromising its control; but there is a little information on benzimidazole resistance in H. 3 4 contortus infecting buffalo and cattle. Resistance to benzimidazoles have also been reported 3 5 in the large ruminant parasite, Haemonchus placei, but again there is relatively little 3 6 information on its prevalence. Hence it is extremely important to understand how resistance-3 7 conferring mutations emerge and spread in both parasites in the buffalo and cattle host in 3 8 order to develop the approaches for the recognition of the problem at an early stage of its 3 9 development. The present study suggests that the F200Y (TAC) mutation is common in H. 4 0 contortus, being detected in 5/7 populations at frequencies between 7 to 57%. Furthermore, 4 1 6/10 H. placei populations contained the F200Y (TAC) mutation, albeit at low frequencies of 4 2 between 0.4 to 5%. The phylogenetic analysis suggests that the F200Y (TAC) mutation in H. 4 3 contortus has emerged on multiple occasions in the region, with at least three independent 4 4 emergence of resistance alleles across the populations. In contrast, the F200Y (TAC) 4 5 resistance-conferring mutation in H. placei is only seen on a single haplotype. A high level of 4 6 haplotype frequency of the susceptible alleles in the region, suggests that the unique 4 7 resistance conferring-mutation has spread from a single emergence; likely by anthropogenic 4 8 animal movement. Overall, these results provide the first clear genetic evidence for the 4 9
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to allow the successive annealing of subsequent primers. The N is the number of random 1 5 1 nucleotides included between the locus specific primers and the adopter sequences to increase Contro v3 (Illumina, FC-11-2003) . The MiSeq separated all sequences by sample during 1 7 9 post-run processing by recognized indices and to generate FASTAQ files. contortus and H. placei populations (Table 1) . Polymorphisms appearing more than once in 1 9 0 the data set were expected to be real, whereas polymorphisms that only occur once are 1 9 1 possible artefacts due to sequencing errors. We used a previously described method to test for plotted along the isotype-1 β-tubulin locus. This result in the generation of thirty-two H. Phylogenetic network analysis of isotype-1 β-tubulin haplotypes has been previously isotype-1 β-tubulin haplotypes based on genetic distance were generated using the median- to select the appropriate model of nucleotide substitutions for ML analysis (Posada, 2008) .
According to the Bayesian information criterion, the best scoring was Hasegawa-Kishino- ancestral node was determined by rooting the H. placei sequence networks to the closely H.
contortus outgroup, and vice versa. Pop10C) comprising of only 1 and 2 worms respectively ( Supplementary Table S3 ). In SNP, located in single distinct part of the network (Fig. 1B) . Although there was also a higher 2 7 7 degree of haplotypic diversity seen in the susceptible haplotypes, Nevertheless the F200Y 2 7 8
(TAC) resistance SNP was present on single (HR1) haplotype located in single parts of the 2 7 9
network. This resistance haplotype was more closely related to one or more susceptible 2 8 0 haplotypes indicating that they were single emergence of this mutation (Fig. 1B) haplotype (HR1) (Fig. 2B) . The frequency histograms showed that single F200Y (TAC) 2 8 4 resistance-associated haplotype (HR1) at law frequency in the dataset was present in six 2 8 5 populations ( Supplementary Fig. 1B ). H. contortus (Drudge et al., 1964; Smeal et al., 1968) . In many developed counties 2 9 4 benzimidazole resistance has become so common that the use of this drug class for the been numerous studies on the development of the known resistance mutations F200Y, E198A In the present study, first we have demonstrated the frequency of known benzimidazole was only detected at a very low frequency of between 2 to 6% in H. contortus from small Brazil and UK. This suggests that this polymorphism has little fitness cost, at least in the 3 2 9
presence of drug selection (Bisset SA et al., 2014; Brasil et al., 2012; Hoglund et al., 2009 ; et al., 2012; Redman et al., 2015; Silvestre and Humbert, 2002) . Although the F167Y In the present study, we have also confirmed the frequency of known benzimidazole placei populations of buffalo and cattle. We detected the F200Y (TAC) mutation in two 3 4 7 buffalo and four cattle H. placei populations at frequencies between 0.4% to 5%. These results suggested that F200Y (TAC) resistance mutation is likely to be present in many H. 
